The aim of this paper is to introduce the normed binomial sequence spaces b r,s p (∇) by combining the binomial transformation and difference operator, where 1 ≤ p ≤ ∞. We prove that these spaces are linearly isomorphic to the spaces p and ∞ , respectively. Furthermore, we compute Schauder bases and the α-, β-and γ -duals of these sequence spaces.
Introduction and preliminaries
Let w denote the space of all sequences. By p , ∞ , c and c  , we denote the spaces of pabsolutely summable, bounded, convergent and null sequences, respectively, where  ≤ p < ∞. Let Z be a sequence space, then Kizmaz For an infinite matrix A = (a n,k ) and x = (x k ) ∈ w, the A-transform of x is defined by Ax = {(Ax) n } and is supposed to be convergent for all n ∈ N, where (Ax) n = ∞ k= a n,k x k . For two sequence spaces X, Y and an infinite matrix A = (a n,k ), the sequence space X A is defined by X A = {x = (x k ) ∈ w : Ax ∈ X}, which is called the domain of matrix A in the space X. By (X : Y ), we denote the class of all matrices such that X ⊆ Y A .
The Euler means E r of order r is defined by the matrix E r = (e r n,k ), where  < r <  and 
where 
Let us define the sequence y = (y n ) as the
is, 
∞ m= is a Cauchy sequence in the set of real numbers R. Since R is complete, we have
We compute
We take i and l → ∞, then the inequality (.) implies that
We have Let y = (y n ) ∈ p and define the sequence x = (x k ) by We define the sequence g (k) (r, s) = {g 
where
Proof Obviously, B r,s (∇g 
By the linearity of B r,s (∇), we have
For any given ε > , there is a positive integer m  such that
which implies that x ∈ b r,s p (∇) is represented as (.). To prove the uniqueness of this representation, we assume that
Then we have
which is a contradiction with the assumption that
This shows the uniqueness of this representation. For the duality theory, the study of sequence spaces is more useful when we investigate them equipped with linear topologies. Köthe and Toeplitz [] first computed duals whose elements can be represented as sequences and defined the α-dual (or Köthe-Toeplitz dual). For the sequence spaces X and Y , define the multiplier space M(X, Y ) by
Then the α-, β-and γ -duals of a sequence space X are defined by
respectively. We give the following properties:
where is the collection of all finite subsets of N, 
Proof Let u = (u k ) ∈ w and x = (x k ) be defined by (.), then we have
Therefore, we deduce that ux = (u k x k ) ∈  whenever x ∈ b 
Theorem . We have the following relations:
Proof Let u = (u k ) ∈ w and x = (x k ) be defined by (.), then we consider the following equation: 
